Introduction

143
(1) is the local tendency of .
144
(2) is the advection of by zonal mean winds. 
152
(7) R is the residual term with the explicit form of , which cannot be directly 153 calculated with the resolved variables from the reanalysis products.
154
The total resolved energy source (denoted with TS hereafter) for the local kinetic energy 155 tendency is defined as the sum from Term (2) through Term (6), i.e., Fig. 4 . Positive occurs to the east rather than to 215 the west of the convection center. Since the location of the greatest energy source and that of 216 maximum kinetic energy do not match, some process must shift the gained kinetic energy from 217 one to the other. This is the PGF; the term Φ , as shown in Fig. 5 (Yanai et al. 2000) .
218
The negative work done by PGF to the east of the convection center compensates the energy 219 source from . Meanwhile, it transfers the kinetic energy to the west. As a result, is 220 greatest to the west of the convection center (Fig. 3) shown in Fig. 6 . The perturbed kinetic energy is shown in Fig. 6a proportional to which is also pronounced around the center of the domain (black contours 231 in Fig. 6b ). The energy source is compensated by the work done by PGF (white contours and 232 shades in Fig. 6b ) and the energy is shifted mainly to the west of the energy source (a small 233 amount of energy is also shifted to the east). The sum of and (white 234 contours and shades in Fig. 6a ) is consistent with the enhanced energy (black contours in Fig. 6a ).
235
The similarity between the linear Gill-type model and major energy balance for the composite has not been studied intensively thus far and it should be an interesting question for future study. tested with normalized power spectra of major dynamic and thermodynamic variables (Fig. 1b) .
305
The zonal wind at 850 hPa (the green line in Fig. 1b ), for example, is averaged between 10°N 306 and 10°S. The power spectrum thus calculated at each longitude is averaged between 50°E and 307 180°E (over the whole Indian Ocean and the western Pacific Ocean) and the averaged spectrum 308 is normalized by the corresponding 95% significance level (the degree of freedom is 80).
309
Intraseasonal peaks for various variables are clearly seen in Fig. 1b . The frequency of the 310 intraseasonal peak for temperature (the blue line in Fig. 1b ) is higher than we might normally 311 consider for the MJO, but still within the intraseasonal band. The spectra with respect to time are 312 calculated using the reanalysis products for all days and no a priori band-pass filtering is applied; 313 in particular, they are not averaged only for the days during MJO events, as was done for the 314 spatially-filtered analysis above (i.e., Fig. 1a ). since the zonal mean is independent of x, while with the time mean, this term is not zero. Again, the dominant kinetic energy source at the MJO scale is from , which ranges from 500 332 hPa to 300 hPa. The kinetic energy gained from is redistributed by the work done by PGF, 333 which shifts the energy both upward and downward and also shifts the energy to a few days after 334 Day 0 when the OLR anomalies reach their minima. Figure 13 Fig. 14) , which is mainly negative. The sum of these two dominant terms (dash-dot 356 lines in Fig. 14) is very close to the total energy source (thick black solid lines in Fig. 14 energy gain from is not pronounced (Fig. 14) . As shown in Fig. 16c , during this MJO event, 429 the meridional gradients of zonal winds are much smaller than they are in Fig. 16a Finally, the remaining terms, which belong to the momentum equation at the small scale, are 496 9 .
497
Therefore, the decomposition of the advection terms with three scales can be assumed to be 
